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THE WARM FEBRUARY OF 1925 IN THE UNITED STATES 
ALFRED J. HENEY 

[Dated March 31,19251 

February, 1925, 
warmest February 

in continental United States was the ~ ~~ ~~~~~ 

during bhe last i o o d d  ears. I t  has 
been warmer in inclividual districts in ot K er years, but 
considering tlic country as a single eographic unit no 
other February has averaged as muci K as 5.8’ F. above 
the normal for the country as a whole. The monthly 
departures ranged from a minimum of 1.2’ above in t,ho 
Florida peninsula to 10.1’ above in the region embracot-1 
by the States of Montana, W oming, and the westcrn 

Chart 111 of bho 
fWwuary REVIEW shows the geographical dist,ribut,ion 
of t.he monthly departures. 

Attempt is made in what follows to correlate this pro- 
nounced temperature abnormality with atmospheric prrs- 
sure and movement of cycloncs and anticyclones.’ 

One naturally loola to the pressure distribution over 
the eastern North Pacific and Alaska as offering a tirst 
approximation to the cause of the temperature departure. 

The Northwn Hemisphere twice-daily weather charts, 
although still far from complete, give some idea of the 
pressure distribution of the month. The outstanding 
pressure formations of the northeastern Pacific are the so- 
called North Pacific HIGH and the Aleut*ian LOW. dssuni- 
ing that the average geographic position of the former in 
winter is longitude 140’ W., latitude 35’ N., and scaling 
from the morning Northern Hemisphere daily weather 
charts the daily pressures at  the intersection of the two 
coordinates above given, I find that for December, 1924, 
average pressure in t.he center of t.he North Pacific HIGH 
was 0.06 inch below normal, for January, 1935, slightly 
above normal (+0.03), and that for the first half or 
January it was 0.33 inch higher than for the last half. 
The average for February determined in the same way 
was but 29.98 inches, or 0.33 inch below normal, thero- 
fore, pressure in the region occupied by the North Pacific. 
HIGH was lower than usual from the middle of January 
to the end of February, 1935. 

Statistical investigations of the relation between the 
pressure a t  Honolulu and over the Aleutians show t.hat 
there is a sort of seesaw between the pressure of the two 
regions; that is, when pressure a t  Honolulu is low, pres- 
sure at the Aleutians is high, and vice vema. This relation 
seenis, however, to be less pronounced than the similar 
one between the Azores and Iceland, partly because 
Honolulu pressures represent conditions on the estreme 
southwestern margin of the North Pacific HIGH, and 
perhaps to some extent also because the data are still 
somewhat scanty. 

Pressure at  Dutch Harbor in the Aleutians, also in 
interior Alaska a.nd the Canadian Northwest in February, 
1935, was also below the normal, so that we have to do 
with a widespread and pronounced departure of pressure 
below the normal. 

How are we t,o interpret this phenomenon in terms of 
the weather in continental United States? Low pressure 
in Alaska and the Canadian Northwest is a condit,ion 
favorable to the movement inland of cyclonic systems 
having t,heir origin over the Pacific and, as we shall point, 
out later, the many cyclones passing eastward alona the 
northern border induce almost continuous southAy 
winds and consequently relatively hi h temperature. 

arts of South Dakota and Ne i! raska. 

Now, if conburrently with the above t. f; e pressure over 
1 These terms “cyclone. and anticyclone’’ aro synonymous with the familiar words 

“low and high” of the d d y  weather chart and are so used throughout this paper. 

eastern United States and the western portion of the 
North Atlantic should be above the nornial the flow of 
southerly winds will be int.ensified and the magnitude of 
the departure from nornial will be increased. 

Clyclows.-Reference to Chart 11, Tracks of Centers 
of Cyclones, in the February, 1935, REVIEW, will show 
that, while a relatively large number of c clones has been 
plottecl as originat,ing over the Pacific, Lit a single one 
succeeded in crossing the continent. 

The number of secondary cyclones that developed in 
February over tlie east.ern Rocky Mountain slopes was 
considerably greater than usual, a circ.umstance probably 
closely related t>o the pressure distribution over the 
northeastern Pacific. On the whole, bobh primary and 
secondary cyclones of the month lacked in intensity and 
nttt,urally st,l.org pressure gradients were absent. 

A ,,ticycZon.fs.-Tracks of anticyclones for Februa , 
A fa+ large proportion of these came in from t.he Pacific 
evidently heing offshoots from the North Pacific HIQH 
and cwnseyuenbly were not associat.ed with an indraught 
of cold air. The few nnticyclones that came down from 
t.hp Canadian Northwest, ’likewise were not associated 
with the low temperatures chtiracteristic of midwinter; 
thus we conclude that the cause of the exceptionally 
warni weather of February is esplainable only when we 
clearly underst,snd the reason for the weak ressure 

relatively high t,emperature in Alaska, tlie temperature 
had becn low, a greater flow of polar air to the southward 
mi ht have been espected. 

!hiis is equivalent to saying that in the find analysis 
the cause of pronounced abnormalities in the weather 
must be referred to the clay-to-day movement of cyclones 
and ant,icyclones both in time and space. The latter will 
be considered more in detail in the concluding part of 
this paper. 

It is only w i t h  the last ear or so that weather charts 
for the Northern Heniis 9 iere have become available, 
even in skeleton form. 4 i e  network of vessel-reporting 
stations is as yet far too open-meshed to afford an accu- 
rate picture of t*lie pressure distribution over tlie vast area 
of tlie Pacific, moreover. ships will continue to ply the 
oceans in the most direct milin routes between the West 
and the East and vice vei’sa. %ius reports from the re- 
n1ot.e and less traveled rou.tes can hardly be espected, 
although reports from these regions are just as necessary 
to the meteorologist its those along great circle sailing 
routes. 

At present weather reports are 1a.cking for the re ion 

160’ E., or a little more t’han one-quarter of the circum- 

1!)15, are shown in the REVIEW for t,liat month, Chart ’”; . 

f* rlients of the rnontli for northerly winds. f f ,  instea of 

near and along the Arctic Circle from about GO 5 to 

ference of t.lie globe. Weather 
der of high latitJude areas a.re 
general wa.y t,hat in winter a 
encircles tlt. least thee-fourths of the globe between the 
Arctic Circle as the northern limit m d  the belt of high 
pressure which spans the globe a.bout 35’ N. latitude. 

ath of cyclones 

rrater p r t  of t.he Northern Hemispliere are probably 
sue. I say “probably ” because no one has as yet shown 
that any other single element or conibinntion of elements, 
whether of terrestrial or cosmical origin, has an influence 
us pronounced as that mentioned. 

It) is to tlie 1a.titudinal ra.nge. in the 
and anticyclones that the variations in t. f e weather of the 
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FIG. l.--Rnrograms, Tatomh Island, February, 1925 

Whether in the years to come i t  will be possible to 
accurately delimit the movement, of cyclones and anti- 
cyclones in latitude is still a debatable uestion. 

Many rcferences have appeared in h e  literature of 
long-range weather forecasting as to the control on the 
weather exerted by the so-called “centers of action,” one 
of which, the North Pacific HIGH, comes within the pur- 
view of our inquiry. As previously stated, average pres- 
sure in that high during the last half of January and 
throughout February, 1925, was significant1 below nor- 

for the region in question is correct, a coniparison of the 
daily February pressures with the normd shows that 
dunng February there were but 2 dags with normal or 
above normal pressure, and, of course, 26 days with 
pressure below normal. The pressure in this region sank 
as low as 29.G0 inches on the gtli-loth, when a cyclone 
of moderate intensity was cent.ered in longitude 135’ W.. 
latitude 3.5’ N. There w a s  therefore a complete reversal 

mal. Assuming that the published normal o 9 30.20 inches 

of the normal pressure distribution for this particular 
part of the ocean. 

weather of continental United States? 
What effect, if any, did this re.\-ersal have upon the 

The onlv direct 
influence so far as can be seen is the fact that thecyclone 
above mentioned greatly din~nished in intensity, passed 
inland over California on the l l th ,  pursued a somewhat 
devious course, and disappeared over the Southern 
Plwtcnu on the 13th. 
On the dates of the reversal before mentioned the North 

Pacific HIGH was divided into two ortions, an eastern 
one lying over the western United B tates and a western 
one over the ocean in longitude 160’ to 1’70’ W. As 
soon as the cyclone had passed over the continent pres- 
sure conditions over the ocean reverted to normal; hence 
the effect on the weatslier of the United States was only 
temporary. 

It is dikcult to consider the dav-to-dav fluctua.tions in 
pressure in the aggregate for a month oi longer; I ha.ve 
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therefore drawn and- present the barograph curves of 
Tatoosh Island-a prominent oceanic outlook station off 
the extreme northwest tip of the State of Washington- 
for the month of February, 1925. 

The month has been divided into three portions, first, 
from February 1 to 10, when pressure rose and fell in a 
sort of cycle of one to two days in length, the liollows in 
the curves representing times when cpclonic storms 
a proached the coast and the crest.s days when anticy- 
c ones were experienced. 

The second eriod, viz, from the 10th t.0 the 30tli, was 

to a crest about the 16th or I i th,  when a nilore rapid 
fall to a.nother cyclonic or storm period set in cin the 2Ot.li 
and continued until the close of t,he month. 

A verbal statement of the weather experienced durin 
these three periods would not only be tedious but woulc 
also fail to convey an accurate image of what occurred; 
hence several series of wedier  ma s will be presented to 

the weather experienced during the periods. 
h70rther 11, Heinispli.ere weaf  71 er ch a.rf s .-The first series 

embraces the morning charts for February 1-4. To 
avoid congestion, t.he isobars on t.hese chnrt,s for 
sues below 30 inches have been drawn for interv:i s of 
thee-tentlis of an inc.11 ineteitd of one-tenth? as usun.1. 
In this and other series the peculiar trend of the iso- 
bars of a Pacific cyclone when apprm($iiig ii11i1 pii,ssing 
onto the continent is clearly s1iotv-n. 

There is a resemblancw between t>hc chiirk Iicri~ pre- 
sented and that one drawn by Guldber r snd Moll11 on 
theoretical grounds in their well-knc.ivim i iscussion of  t,be 
movements of t.he at,mosphere when ti vyclone lies pn.rt.ly 
over land and partly over water.? 

Fimt .i.ndicatzons of developiwnf qf cycloiws ovw land.- 
When the front of a Pacific cyclone of winter crosses the 
coast line, the isobars are systemnt.ically bent or bowed 
toward the southeast, never or rarely eyer t,oward the 
nortlieas t or north. 

There is reason for thinking t.hat the inflect.ion t,owwd 
the southeast is de endent on a.ir ccilumn teniperti.tures 

north-south over western North America.. Since cy- 
clones very fre uently develop in tlie rear of eastward 
moving anticyc 1 ones a region of soublierly and. hence 
warm winds and also since, on ciccasion, high a.11 tein- 
peratures (relative1 ) may result, from compression in 

I the descent of win 2 s to t.he lower levels on t.he east,ern 
or lee side of the mountains, that side niust bc a fnv?r- 
able location for tlie development of secondary chs- 
turbances. 

(See Fig. 1.) 

P 
characterized P )y a slow but uniform increase in pressure 

9 
indicate the pressure formations w ! ich gave character to 

Y- 

on the leeward si -P e of mount,ain rnnges t$at trend 

Eastern Colorado is such R location. 

for February 1, it will be noted that the isobar of 30 
inches curves shar ly t,o the southeast over British 
Columbia a.nd nort ! ern Mont,ana. This inflection he- 
comes more pronounced on the succeeding c.liart,s of 
the 2d and 3d and finally on the chart for t,he 4th H 

separate c,yclone is shown, while the original remains 
practically in its position oyer tlie Aleutians. - __ ~- . - - -- 

2 Ouldberg nnd Mohn in Mechanics of the Atmosphere, C. Abbe’s 3d collection Of 
translations, p. 233. 

An examination of the April, 1925, Northern Hem- 
isphere weather charts leads to the belief that the develop- 
ment of cyclones in the rear of an eastward moving 
anticyclone is more common than was a t  first thought. 
Very briefly described the situation in the beginning is 
as follows: The North Pacific anticyclone is close inshore 
and the companion continental anticyclone is likewise 
near the western shore line of the continent.. Offshoots 
from these anticyclones are given off from time to time 
and move in a southeasterly direction; as soon as they 
gain distance to t,he eastward a trough or lane of low 

ressure is established between the two anticyclones. 
h i s  trough serves as a chsnnel along which offshoots 
from the Aleutian LOW advance over the continent. The 
cliitnnel may be closed a t  any place between latitude 40 
nntl GO N. by rising pressure which seems to advance 
froni both the interior and the oceanic. anticyclonic areas. 
Sometimes, but, not often, tlie two antmicyclones merge 
sncl remnin merged for several days. At such times 
~ e r  cold weather revails over t.he continent. 

The opening of the channel is brou h t  about by falling 
pressure t1ia.t is associated with cyc k ones which advance 
eastward over t.he Aleutians or the Gulf of Alaska, in 
connection with the cast-southeast drift of the interior 
nn tic yc.lone . 

Attention is directed to the southward looping of the 
iso1):i.r of 2l.i inches surrounding trhe Aleutian LOW of 
l.he 4th  tilid t,o t,lie ftict that, this looping ma be taken 

uff over t,hr C!nnadian Nort.Jiwest, as actually occurred 
(111 t.hc 5t.h. Thus t,wo sec.ondaries one on the 4th, one 
on tlic 5th xiid yet, LL t,liirtl wiw given off or developed 
over L~CJlltallil on the 1. 111. of the 6th. 

An. intense A 7 0 h  j a c i f i c  cyclone.-The second series 
of chart.s begins with t,he . ni. chart of the 7th and this 

respectively. This series shows something of the wind 
circulat.ion in an int,ense Nort-li Pacific cyclone as it 
tt prowlies the shore of t.he continent. Note for exam- 
pre t.he winds of hurricane force blowing in t,lie rear half 
of the & o m  figured in the chart.s p. ni. 7t.h and a. m. 
Sth. On the land side tlie winds were gentle to fresh; 
in t,he valleys and sheltered osit,ions t?lie velocity on the 

the direction in these cases wa.8 controlled b local 
1.0 ography rstrlier than b the barometric graAent. 

esting situation. One can not help wondering what 
becomes of the winds of hurricane force over the ocean 
in t,he left half of t.he cyclone. 
curve around the center 
since the inasinium wind 
tion WRS but, 64 ni. p. h. 
Wasliingt,on coast. 

It may be that, the unhnla.nced system of forces in the 
vortes operates to dest,roy it, in any event the examina- 
t,ion of a number of cases leads to t,he conclusion that 
the intensit>y of winter c c.lones of the northeast Pacific 

coast. 
Prof. ‘I’. Tera.dtl. of t.lie Impeiid Univeristy of Tok o 

l i s  shown statmistically3 t.hat tlie cyclones of t-he d r  
Ea.str have a t.endency to pass over land in summer, 
while they move over water, avoiding land in winter. 

&e closure ra.rey T endures more than a day or so. 

:\B a n  inclic.rrtion t.liat i i  secondary cyclone wi T 1 be given 

is followed by the a. in. c r iart. of t-he Sth, 9th, and loth, 

morning of t.he 8t,li was less t. E an 10 m. p. h. and naturally 

$he a. ni. chart, of the St K i presents an unusually inter- 

diminishes ra.pidly I.S t, l c cyclones impinge upon the 

. .. -~ . . -. 

8 Quoted by T. Kobayasi in Quarterly Jour. Loyal Met. Soc.46: 169. 
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The charts of the 9th and 10th present very inter- 
eatin transformations. The great cyclone of the 8th, 
or w f a t  was left of it, was centered about longitude 
138’ W., 1atit.ude 42’ N., where it had apparently 
severed the North Pacific HIGH into two parte as shown 
on the above-named charts. 

ossessed. The first of the three developed over t,he 
Krovince of Alberta, directly in the rear of an eastward 
moving anticyclone. The remaining two developed o ~ e r  
eastern Colorado, moved t,lience to Oklahoma, recurved 
to the nort,heast, and eventually passed off to sea over 
the Atlantic. During this time three weak antic clones 

for a short time i t  almost immediate P y regained it,s former 
high level. 

The period, Februa:ry dO-,98.-Tliis period was 
characterized by rather frequent but not pronounced 
storni movement. As early as the 19th the isobar of 
29.90 inches of a great oceanic cyclone had extended 
southeastward over the continent almost to the Missis- 
sippi River, thus forming a eat loop or tongue of low 

the western third of the country. Twenty-four hours 
later this low pressure had spread eastward so that it 
extended from the lower Ohio Valley to the Gulf of 
Alaska and this region of low pressure was flanked on the 
northeast and southwest by regions of higher pressure. 

The Nortliern Hemisphere charts, p. m. 33d to a..m. 
36th, not including those of the !26tli, a.re reproduced as 
Fi ure 4. 

these charts illustrate the transformations by which a 
fully-developed cyclone is at  times foriiied within a great 
area of lowpressure partly over land and partly over water. 

The chart, p. m. 23d, shows a series of four cyclones in 
tandem, so to speak, the east,esn one being centered over 
Atlantic Coast States. This cyclone is se arated from 
those to the westward b a shdow sidge ofhigher pres- 

the Lake region, where pressure is slightly below 30 inches. 
Ordinarily the tem erature in the rear of a winter cydme 
falls considerably,\ut in this case perhaps by reason of 
the close approach of a second cyclone with its system of 
southerly mnds on the eastern margin, marked changes 
to lower temperature did not occur. 

The p. m. chart of the 23d shows the presence of a 
pressure formation known to meteorologists as a “sad- 
dle”-a region of near1 uniform pressure between two 
ad’oinin HIGHS. Sucz a formation in this instance 
in d %  icate that the eastern cyclone, or LOW, would be cut 
off from its connection with the oceanic low by way of the 
“saddle.” Subsequent charts show that this was accom- 
plished and thus an independent cyclone was set in 
motion. 

This cyclone greatly increased in intensity as it pa.ssed 
down the St. Lawrence Valley. On the morning of t.he 
27th central pressure in it! had fallen to 28.95 inches at 
the mouth of the St. Lawrence and t,he adient for 
northerly winds in its rear on that and t, F le following 
day was much stronger than on any previous day of the 
month. Thus it is apparent that in the final analysie 
the degree of cold esperienced in the several pa.rts of ths 

came from Canada and while tem erature was P owered 

pressure without pronounce T cyclonic circulation over 

sure that extends from t l7l e Gulf of Mexico northward to 

country is conditioned very lar ely upon the depths to 
which pressure at  the center of cyclonic systems falls, 
which in turn determines the barometric gradients and 
the flow of polar air equatorward. 

The concluding c.hart of this series, February 36 
(a. m.), shows the beginning of a fresh intrusion of a 
Pacific. cyclone; it also shows the isobars of the cyclone 
that was centered over the mouth of the St. Lawrence 
that! was considered in the preceding paragraph. 
HI. CORRELATION B E T W E E N  PRESSURES IN DISTANT 

REGIONS 

Sir Gilbert Walker in his studies of world westher 
relations has determined and ublished correlation 
coefficients 4 between the so-calle c r  “ centers of ackion.” 
-4mong these are Honolulu, as representative of the North 
Pa.cific HIGH and a combination of Alaskan stations under 
the term ‘( Alaska.’? Pressures from both of these points 

weather of the 

the months December to February and June to August 
with the 1mssures of more or less remote regions both 
for contemporary ressures and for the pressure ab the 

interest therefore centers in the two columns headed 
“ 2 quarters before.” 

It is quite evident that the only significant coefficients 
for the 6 months previous with Honolulu are those for 
Port Daiwiii, Bust.ralia, and possibly Mauritius of plus 
0.46 and 0.30, respectively. For the sunmier months, 
June to August, there is a positive correlation of 0.45 
with Samoa and 0.73 for contempora,ry pressures. In 
winter, however, this correlation with Samoa is so small 
as to be insignificant. In  this connection the point can- 
not be too strongly emphasized that the true importance 
of relations such as these is shown, not b the correlation 

s umms of the coefficients. Thus for the Port Darwin- 
Aonolulu pressure, .21 represents the true measure of 
contingency between them; for Mauritius-Honolulu this 
measure is but .09. 
TABLE l.-Corrdalion coeficients, HOnO~dib pressure, and pressure 

ut distant “centers of action” 

distant li center o P action ” 6 mont.lis previous. Chief 

coefficients and their probable errors a i? one, but by the 

__ I December to Fepruary 1 June to A u y s t  

Pressure at- 4 quar- 

before 

Fina.llv, I conclude thnl 

Con- Zquar- Zquar- Con- Zquar- 
tempo- rary I after ters I before ters I tempo- rary 1 after tern 

+o. 39 
-. P 
- . i 1  +. 33 +. 15 -. 20 +. 37 +. I9 +. 07 

-0. 33 -. 31 +. 07 -. 12 -. 2.5 +. 07 +. 10 +. 16 +. 45 -. 01 

-0.fli -0.64 
-.2 -.IO 
-.le -.m 
--.a3 +.a 
-.2a -.54 
+.%I -.OD --.a +.30 
-.07 -.01 
+.73 +.a 
+.54 -.a5 

- 

the explanation of the warm 
\Yeatl:er“esperieiicecl in the last ,art of January and dur- 

an oceanic. cyclone over the Gulf of Alaslin which influ- 
enced the w-eatl;er on t.he continent in two dist.inct ways: 
(1) It irovided suitable atmospheric conditions w1;ereby 

tached from the primary oceanic cyclvne and passed 

SXIV, Part IV, pp. a-103. 

ing February, 1025, must be re 1 erred to t.he presence of 

a nun1 tl er of rather ill-defined cyclonic systcnis were de- 
- 

4 Wslkcr. Gilbert T.. Memoirs of t l a  Indian Meteorologlcnl Department, Vol. 
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along the northern boundary toward the Atlantic, thus 
inducing on their fronts an unusual frequency of south- 
erly winds; (2) the presence of this oceanic cyclone off 
the coast of Alaska and the British Northwest operated 
to maintain relatively high temperatures in those re- 
gions, so that when the barometric gradients were 
favorable to a flow of polar nir equa.toiward t.he grnvi- 
tational pull in that direction was less tlinn usual be- 
cause of the warmth of t.he polar air. As a result,, no 
pronounced cold waves swept sout.1 ward. 

The object of this and similar stitdies is to  evxluat,e 
the influence of the North Pmific pressiire clistribution 
upon the weatlier of the North American Continent ns n 
factor in the daily forecnst,s, also to disc.ouer to what, if 
any, estent a foreknowledge! of t,hat distribution n1a.y be 
helpful in seasonal forecasting, nssuniing, of course, that 
it  niay be possible to forecast. the pressure distribution 
over the Pacific, n possibilit,y not yet, tlemonst.rnt+. 

It is highly improbable t,liat. useful generalizations as 
to the sequence of weather in North Anierica can be 
drawn from the considerabion of t.he pressure distribution 
over the northeast Pacific for a single wint.er and none 
will be atlempted. 

~ 

I Henry, A. J.. Seasonal forecasting of precipitat.ion. Paciflc Coast States, MONTALT 
WEATHER REVIEW 49: 213-218. Pressure over northeastern Parlflc and weather ~n 
United States December, 1924, and January, 1925, 53: 5-10. 

The work thus far is not entirely fruitless since it 
confirms in a general way the conclusions recently set 
forth by Sir Frederick Stupart.6 

There is a growing belief on the part of meteorologists 
that the cause of unusual seasonal variations is in some 
way relat.ec1 to the conditions that prevail in Arctic and 
Antarctic regions. 

The North American Continent is unfavorably situated 
wit.11 respect to t,he Srctic as compared with 'European 
countries. Instead of a warm oceanic current that makes 
its way far int,o polar seas, as in Europe, North America 
is hedged in by a frigid polar sea and a great int,erior 
cont,inental area devoid of nieteorological out,posts 
whence useful information as to weat.lier conditions might 
come. Progress in ameliorating bhis need is being made, 
thanks to t,he Canadian Weather Service. Another 
hindmiice to weather prevision beyond 24-36 hours is 
a lack of lmowledge of free-air conditions along the western 
coast on the apprimch of an oceanic cyclone and hack of 
all t,his lies the IlitJSt difficults prohlem of a.n t.icipating t,he 
pressure dist,ribution over the vast ext,ent of water sur- 
face which separat,es the North Americaii Continent. 
from Asia and the islands of the Far East. 

8 Stupart. F.. The vnrishleness of Canadian winters. Presented before the British 
Associstion for the Advancement of Priencr at its Toronto meeting of bugust. 1Y24, 
sl~strneted in this Rev. 52: 351. 

TORNADOES OF THE UNITED STATES, 1916-1923' 

By HERBERT C. HUNTER 
[Westher Bureau, Washington, D. C.1 

With the year 1916 the Weather Bureau resumed the 
systematic collection for the whole c.0untr-j of tornado 
statistics which had ceased at  the end of 1897. The im- 
portant tornadoes during this 1s-year interval had, how- 
ever, been described, chiefly in the MONTHLY WEATHER 
REVIEW, likewise some minor ones of special interest: 
while in a few States there was sustained effort to list 
ever storm of great violence, tornado or not. 

Tze results for eight years, to the end of 1953, have 

The 
been compiled and are now shown in Table 1. 
covers the distribution by States and the losses of bot i 
life and property. The details were printed regularly, 

ear by year, in the Report of the Chief of the Weather 
fhreau, with a chart for each year to illustrate the 
occurrence. 

The following new items, coming to notice since the 
respective reports went to press, have been included in 
the statistics: 

Bissowi.-One death from the tornado of June 1,1917, 
in Jackson County. 
New EngZand.-The violent storm in Massachusetts, 

Norfolk, and Plymouth Counties, about 4 p.m., August 
31, 1920, in view of further information, is considered a 
tornado. There were no fatalities, but the property loss 
was about $200,000. 

North Dakota.-A storm, not known previously, is 
re orted as a tornado, in Traill County, north of May- 

unimportant and almost undoubtedly no lives were lost. 
In a few instances the total number of deaths or total 

damage from a number of tornadoes within a single State 
during a month or other short period of time was printed, 
but the exact number of those tornadoes that did involve 
loss of life or property loss to a certain amount was not 

T' 1R e, August, 1919, about the 25th. The damage was 

I Presented in part to the Amerlcan Meteorologicsl Society at Washington, D. C., 
Jan. 2, 1925. 

printed and is not now known. In order to show as well 
as possible how many tornadoes caused deaths or heavy 
damage it has been thou lit best to allot the totals in a 

to happen with similar q o u p  of tornadoes when all t,lie 
details are still accessibye. The cases wliere sucli allot- 
ment enters, rather than the com lete details, are so few 

figures of Table 1 is of little consequence. 
Two columns are introduced in Table 1 which relate 

not to the storms classed as tornadoes, but to severe winds 
t h t  seem not to have been tornadoes, including hurri- 
canes of tro Gcal origin, thunderstorm squalls, and other 

The division in these columns of the deaths and property 
damage re Iorted from the Maryland-Delaware section and 

that compose those sections can not now be made ssactly 
(as is entirely possible for the tornadoes), but is given 
approximately. For several States, as a footnote indi- 
cates, the estimates of damage for these miscellaneous 
winds are known or believed to be decidedly incomplete. 

In securing taliis material and compiling these reports, 
from 1916 onward, the Climatological Service has been 
the principal means. This service assigns a certain 
area, almost always an esact State, to each of 45 section 
directors. The tornado information, like much other 
material, is assenibled and passed upon first by these 
directoix, then the compiling is finished a t  Washington. 
By direction of the Chief of the Weather Bureau the 
work was started and has always been supervised by 
P. 0. Day, head of the Climatological Division; most of 
the actual com ilin at  Washington was handled for 
1916 by Joseph%. Ifincer, but for the subsequent years 
by the writer. Much assistance has been found in the 
preliminary table of severe s toms, including several 

somewliat unequal WRY, a % out as is most frecluently found 

that the greatest possible error P rom this cause in the 

violent win (t s which can cause loss of property or of life. 

the New h ngland section between the individual States 


